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S U M M A R Y
Infection of intracardiac thrombi is extremely unusual. Coxiella burnetii is a well-recognized etiologic
agent of negative-blood culture endocarditis and vascular graft infection. Herein we describe the ﬁrst
reported case, to our knowledge, of C. burnetii infection of a large left-sided intracardiac thrombus that
was initiallymisdiagnosed as an atrial myxoma. Diagnosis was conﬁrmed by direct immunoﬂuorescence
assay, electron microscopy, and C. burnetii-speciﬁc polymerase chain reaction analysis performed on
tissue sections of the thrombus.
 2010 International Society for Infectious Diseases. Published by Elsevier Ltd. All rights reserved.
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Nowadays the demonstration of large left atrial thrombi is an
infrequent event, as there has been a tendency towards a reduced
incidence of native valve disease and the use of anticoagulant
therapy has become more widespread in clinical practice. In this
setting, infected intracardiac thrombi represent a very rare
condition, usually reported in the ventricular chamber.1–4 The
etiologic agents most frequently involved in such cases are Gram-
negative bacilli1,2 (Escherichia coli, Klebsiella pneumoniae, or
Salmonella species) and Staphylococcus aureus.4 Only occasional
examples of infection of a left atrial thrombus may be found in the
literature.5–7 The most frequent clinical presentation of chronic Q
fever, caused by Coxiella burnetii, is negative-blood culture
endocarditis, although infections of aneurysms and vascular grafts
have also been described.8,9 To the best of our knowledge no
previous case of C. burnetii infection of a left atrial thrombus has
been reported to date.
2. Case report
A previously healthy 62-year-old male presented to our clinic
with persistent daily fever of 7-month duration associated with* Corresponding author. Tel.: +34 91 763 99 59; fax: +34 91 763 99 59.
E-mail address: mario_fdezruiz@yahoo.es (M. Ferna´ndez-Ruiz).
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doi:10.1016/j.ijid.2010.02.2259marked asthenia, hyporexia, and a 10-kg weight loss over that
period of time. He was a current smoker and had no previous
history of valvular heart disease. At admission, his blood
pressure was 130/70 mmHg and pulse rate 105/min. Physical
examination revealed an 8-cm tender hepatomegaly and a 5-cm
ﬁrm splenomegaly, with no abnormal ﬁndings on heart
auscultation. Initial laboratory investigations showed hemoglo-
bin 12 g/dl, white cell count 10.8  109/l (65% neutrophils),
platelets 183  109/l, alkaline phosphatase 197 IU/l (normal, 40–
130), lactic dehydrogenase 310 IU/l (normal, 90–230), erythro-
cyte sedimentation rate (ESR) 54 mm/h, and a positive serologic
test for hepatitis C virus (HCV). The remaining diagnostic studies,
including repeated blood and urine cultures, determination of
serum tumor markers, and serologic tests for Brucella, Leishmania
and Salmonella spp, Treponema (rapid plasma reagin and passive
hemagglutination), human immunodeﬁciency virus, and other
hepatotropic viruses, were either within the normal range or
negative. A chest X-ray was normal; transthoracic echocardiog-
raphy (TTE) was not available at ﬁrst presentation. Abdominal
ultrasound conﬁrmed the presence of a homogeneous hepatos-
plenomegaly with no signs of portal hypertension. A laparosco-
py-guided liver biopsy was compatible with the diagnosis of
persistent chronic hepatitis. The Mantoux test (5 IU puriﬁed
protein derivative) was positive at 11 mm, with repeated sputum
samples negative for acid-fast bacilli (AFB). A bone marrow
biopsy provided no further information, and there was no
evidence of monoclonal component in serum or urine. In view ofses. Published by Elsevier Ltd. All rights reserved.
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Figure 1. Pathological specimen of the giant thrombus (approximately 8  8 cm in
size) resected from the left atrial chamber.
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careful ambulatory follow-up.
However, andbecauseof the continuousnatureof the symptoms,
he was readmitted to our centre 6 months later. Laboratory tests
revealed a sharp rise in the ESR (110 mm/h) and in the serum
creatinine (from normal values to 274mmol/l), with microscopic
hematuria and proteinuria (2000 mg/day). A percutaneous renal
biopsy was performed, showing mesangial matrix expansion and
extracapillary glomerular proliferation with focal crescent forma-
tion. Repeat cryoglobulin determination was negative. In order to
rule out the suspected diagnosis of extranodal lymphoproliferative
disease, the patient underwent an open splenectomy. Histological
and microbiological examination of the specimen revealed epithe-
lioid granulomas with areas of central necrosis, with no evidence of
AFB by Ziehl–Neelsen staining method; a tissue culture in Lo¨w-
enstein–Jensen medium was also negative.
In the course of the postoperative period, the patient developed
progressive symptoms of congestive heart failure. Auscultation
revealed the appearance of an apical grade IV/VI systolic murmur
that had not been present on initial examination 6 months prior.
The TTE showed normal atrial and ventricular dimensions with a
large (approximately 9 cm2), hyperechogenic, mobile mass at-
tached to the atrial septum that prolapsed during systolic phase
into the left ventricle; cardiac valves were normal. The presump-
tive diagnosis of left atrialmyxomawasmade and surgical excision
of the mass was performed through a transatrial approach.
Intraoperative ﬁndings demonstrated a soft gelatinous mass,
measuring 8  8 cm (Figure 1), histological analysis of which
was consistent with an organized thrombus with abundant
neutrophils and ﬁbrin; Giemsa stain showed focally abundant
microorganisms highly suggestive of C. burnetii. A direct immu-[(Figure_2)TD$FIG]Figure 2. Electron microscope image of the left atrial thrombus showing multiple
oval-shaped intracellular microorganisms compatible with Coxiella burnetii.noﬂuorescence assay on a parafﬁn-embedded thrombus section
with monoclonal antibodies to C. burnetiiwas also clearly positive.
Finally, electron microscopic examination demonstrated the
presence of numerous oval-shaped intracellular microorganisms
equally compatible with C. burnetii (Figure 2).
A strongly positive polymerase chain reaction (PCR) assay was
performed on a tissue sample from the thrombus using primers of
the H fragment (879 bp) of the QpH1 plasmid, as previously
described by Mallavia et al.10 The QpH1 H fragment constitutes a
region that is shared by all C. burnetii plasmids, and homologous
sequences have also been found in the plasmidless strains of this
microorganism. In addition, the diagnosis was conﬁrmed by
serologic tests, showing C. burnetii phase I antibody titer
(immunoglobulin G (IgG)) 2560 and phase II antibody titer
(IgG) 1280; complement ﬁxation was also positive at a titer of
1:4096. In view of these results, antibiotic therapy with oral
doxycycline (200 mg twice daily) was started.
In the subsequent weeks the patient’s general condition showed
amarked clinical improvement, with progressive resolution of fever
and asthenia and progressive improvement of ESR (36 mm/h) and
serum creatinine (114.9mmol/l). Doxycycline wasmaintained for a
total of 12 months. Five years later the patient remains asymptom-
atic with no recurrence of fever or signs of congestive heart failure;
serologic tests for C. burnetii have become negative.
3. Discussion
The differential diagnosis of an atrial mass may be quite broad
and often involves such entities as primary intracardiac neoplasms
(mainly myxoma), vegetations, thrombi, or intracardiac cysts. TTE
and transesophageal echocardiography (TEE) remain the non-
invasive diagnostic procedures of choice in order to characterize
the location, appearance, site of attachment, and mobility of the
mass.11 Shrestha et al. have demonstrated the high speciﬁcity
(98.8%) and acceptable sensitivity (58.8%) of two-dimensional TTE
in the diagnosis of left atrial thrombi.12 However, differentiation
between the diagnoses (myxoma and thrombus) can often be
difﬁcult and is frequently only possible during surgery, as shown in
the present case and other previous reports.11,13,14 Unfortunately,
TEE was not available for our patient at the time of clinical
evaluation.
Infection of an intracardiac thrombus constitutes a rare
condition in the literature, frequently associatedwith an aneurysm
complicating transmural wall left ventricular myocardial infarc-
tion.1,4 Gram-negative bacilli, mainly Enterobacteriaceae, are the
microorganisms most commonly responsible for this infection,
reﬂecting the well-known high tropism of Salmonella spp for
abnormal endothelial surfaces.1,15 Additional cases caused by
methicillin-resistant S. aureus have been reported in patients
undergoing hemodialysis who have developed a right atrial
thrombus associated with indwelling central venous catheters.16
To our knowledge, this is the ﬁrst case to be reported in the
literature of C. burnetii infection of an intracardiac thrombus
(PubMed search using the terms ‘Coxiella burnetii’ or ‘Q fever’,
‘infection’ and ‘intracardiac thrombus’). The main feature of Q fever
probably resides in its clinical polymorphism. Negative-blood
culture infective endocarditis is one of itsmost commonmanifesta-
tions, found inup to70%of cases, although the real incidencemaybe
underestimated.17 C. burnetii infection of thoracic or abdominal
aortic aneurysms and synthetic vascular grafts constitutes another
serious but frequently unrecognized complication, usually diag-
nosed by serologic methods.8,9 Our patient had had no previous
environmental exposure to C. burnetii. However, 10–40% of affected
subjects may have had no evident contact with animal reservoirs,
particularly in endemic areas such as central and northern Spain.17
Chronic infection by C. burnetii is a well-recognized cause of
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demonstrated in the case reported herein.17,18 However, the
potential implication of HCV infection in the etiopathogenesis of
this latter condition must also be considered.
Serologic testing remains the reference technique for Q fever
diagnosis. Culture methods for C. burnetii are not routinely
performed in view of the extreme infectivity of the microorganism
and its potential use for bioterrorism purposes.9,17 PCR-based
methods have been successfully applied to the detection of C.
burnetii from various tissue samples, such as native or prosthetic
heart valves, aortic vascular grafts, and synovial specimens.8,19 We
believe that our case illustrates an original example of the
application of this diagnostic method, particularly in the presence
of an uncommon clinical picture of chronic Q fever. On the other
hand, the potential risk of a false-positive PCR result on the
thrombus sample associated with C. burnetii DNA contamination
was reasonably ruled out in view of the compatible serologic,
direct immunoﬂuorescence, and electron microscopy ﬁndings.
In summary, we report the ﬁrst published case of C. burnetii
infection of an atrial thrombus in a patient with prolonged fever
and granulomatous hepatitis as the main clinical manifestations,
and emphasize the value of PCR-based methods in the diagnosis of
such an uncommon condition.
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